We present a detailed analysis of exclusive semileptonic decays of B c meson involving pseudoscalar and vector mesons in the BSW framework, by investigating the effects of the flavor dependence on the average transverse quark momentum inside a meson. Branching ratios of exclusive semileptonic decays of B c meson are predicted.
Introduction
The discovery of the c B meson by the collider detector at Fermilab (CDF) [1] opens up some interesting investigations concerning the structure of strong and weak interactions. The properties of the c B meson are of special interest [2] , since it is the only heavy meson consisting of two heavy quarks with different flavors. This difference of quarks flavor forbids annihilation in to gluons. A peculiarity of the c B decays, with respect to the decays of B and B s mesons, is that both the quarks may involve in its weak decays. There are quite a few numbers of theoretical works studying various leptonic, semileptonic and hadronic decay channels of c B mesons in different models [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Their estimates of c B decay rates indicate that the c-quark give dominant contribution as compared to b-quark decays. From experimental point of view, study of weak decays of c B meson is quite important for the determination of Cabibbo-Kobayashi-Maskawa (CKM) elements. More detailed information about its decay properties are expected in the near future at LHC and other experiments.
In our recent work [14] , we have investigated the effects of flavor dependence on B c → P/V form factors, caused by possible variation of average transverse quark momentum ( ) in a meson, here P and V stands for pseudoscalar and vector meson respectively. Employing the Bauer, Stech, and Wirbel (BSW) framework [15] , we then predicted the branching ratios of c B meson decays involving pseudoscalar and vector mesons. In the present paper, we extend our analysis to investigate such effects on exclusive semileptonic decays of c B meson. We observe that the branching ratios of semileptonic c B decays get enhanced when such flavor dependent effects are included.
The present paper is organized as follows: In Section 2, we describe the factorization hypothesis and kinematic formula. Section 3 deals with B c form factors in the BSW model. We study the effects of flavor dependence of  on B c → P/V form factors in Section 4. Finally the branching ratios of exclusive semileptonic decays of c B meson are predicted. Section 5 contains summary and conclusions.
Factorization scheme
In the standard factorization scheme, the weak current J  is given by [16] . Matrix elements of the currents are defined [15] 
where   denotes the polarization vector of the outgoing vector meson,
In general, the semileptonic decay amplitude ()
where
for X = P or V and 
The longitudinal decay width () L  is defined as 
The helicity amplitudes H 0 and H ± are given by
and
It has been pointed out in the BSW2 model [17] 
with appropriate pole masses m i .
Form factors in BSW model
We employ the BSW model for evaluating the meson form factors. In this model, the initial and final state mesons are given by the relativistic bound states of a quark 1 q and an antiquark 2 q in the infinite momentum frame [15] ,
, x denotes the fraction of the longitudinal momentum carried by the non-spectator quark 1 q , and 1T p denotes its transverse momentum:
only, we calculate all the form factors appearing in the expression (7) and (8) to later investigate their flavor dependence.
By expressing the current  J in terms of the annihilation and creation operators, the form factors are given by the following integrals:
where 
where m denotes the meson mass and The form factors are sensitive to the choice of  , which is treated as a free parameter. In the BSW model [15] Table III . We also give the relative transverse and longitudinal decay widths in columns 2 and 3 of Table  IV . We make the following observations: 5. We observe that all the semileptonic decays, except bottom changing and charm conserving (b =1, C= 0, S = -1) decays, are largely longitudinal in character with 10% to 21% contribution from the transverse nature. Relative longitudinal and transverse decay widths are almost comparable for bottom changing and charm conserving decays. decay widths. We wish to point out that the parameter  , being dimensional quantity, may show flavor dependence. Therefore, it may not be justified to take the same  for all the mesons. Following the analysis described in [14] , we estimate  for different mesons from 2 ) 0 (  i.e. square of the wave function at origin, using the following relation based on the dimensionality arguments 2 3 (0) 
Effects of flavor dependence on
  .(21)
Numerical branching ratios
Using the flavor dependent form factors we predict the branching ratios and relative decay widths of cl B X l  decays, which are given in column 3 of Table III and in  columns 4 and 5 of Table IV Table III. 3. We observe that all semileptonic decays, except bottom changing and charm conserving decays, remain largely longitudinal in character with an increased (11% to 30%) contribution from the transverse nature as compared to the relative decay widths at  =0.40 GeV. In case of bottom changing and charm changing decays (b =1, C= 0, S = -1), contributions from relative longitudinal and transverse decay widths are nearly equal.
Summary and conclusions
In this paper, we have employed the BSW relativistic quark model to study the semileptonic weak decays of B c meson. We have also investigated the flavor dependence of , hence consequently of the form factors and the branching ratios for bottom changing as well as bottom conserving decay modes. We draw the following conclusions.
1. One naively expects the decays involving c  u, s transitions (bottom conserving and charm changing) to be kinematically suppressed, however, the large values of the CKM matrix elements as well as form factors overly compensates the suppression. Due to the less overlap of the initial and the final state wave functions, the form factors involving the bottom changing transitions are small as compared to those of the bottom conserving transitions. As a result the decays involving b u, s transitions (bottom changing) get suppressed in comparison to the bottom conserving decays. 
